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Methodological section progress

Start in April 2003 : « ORFEO Users Workshop»

Objective : preliminary users needs identification ,
defining major orientations for methodological studies

Synthetic presentation of users requirements in 7 thematic domains:
Defence, Risks, Cartography, Hydrology, Agric. & Forest, Geophysics, Sea & Coastlines

Identification of major methodological domains required :
such as… 2D objects recognition, change detection, 3D reconstruction, optical/radar, …

Pre-processing improvement required : clouds, shadows, calibration, ...

ORFEO Preparatory Program progress

May 2003 : « Very High Spatial Resolution » Methodolog ical Workshop 

Objective : State of the art on methods (current, future); Priorities definition 

Identification of 7 major methodological trends 

Creation of 2 Methodological Working Groups (« 2D », « 3D »)

Methodological section progress

Summer-Automn 2003 : Methodological WG synthesis doc uments
« 2D » WG: 1. Multi-scale analysis, coupling to exogenous data 

2. HR band X SAR data analysis
3. From pixel to object : models and image analysis
4. From object to scene : models and image analysis

« 3D » WG: 1. Urban 3D models used in optical imagery
2. Terrain distortions characterization 
3. 3D HR SAR information

Transversal studies : joint use of optical and SAR data

ORFEO Preparatory Program progress

2004 : Starting of 7 “ORFEO” PhD and Post-doc
In coordination with:
- CNES 2004, 2005 R&T programme (12 themes related to ORFEO)
- French Research Ministry actions
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Further annual meetings
Feed-back of Thematic WG on Methodological results obtained
Possible reorientation (or precision) of objectives
Analysis of feasibility studies progress, of problems encountered….

Links Methodological / Thematic sections :

First meeting Thematic / Methodological experts : planned end 2005
Presentation of Thematic WG conclusions to experts
Precision on targeted objectives (concrete and useful !)
Possible reorientation of methodological objectives
Setting up of thematic feasibility studies, in relation with Methodological WG

2005 2006 2007 2008 2009 2010

Thematic section

2004 2005 2006 2007 2008 2009

Methodological section

ORFEO Preparatory Program progress
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Composition of the Thematic WG: CNES responsible person

1- Sea & Coastlines : A Sand / H de Boissezon

2- Risks & Humanitarian aid : JL Bessis / H de Boissezon

3- Cartography, Town and country planning : A Baudoin / JP Cantou

4- Geology & Geophysics : P Ultre-Guerard / E Cubero

5- Hydrology : H Jeanjean / E Cubero

6- Forest : H Jeanjean / JC Favard

7- Agriculture : A Husson / H de Boissezon

8- Defence : requirements expressed in CNES/DGA/ASI framework

Belgian experts are present in 5 WG : 

Sea & Coastlines, Risks, Cartography & Town Planning, Forest, Agriculture

ORFEO Preparatory Program progress
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Time schedule

GT 2 « Risks/Humanitarian aid » : July 04 / June 05

GT 1 « Sea & Coastlines » : Oct. 04 /  June 05

GT 4 « Geology & Geophysics » : Nov. 04 / May 05

GT 7 « Agriculture » : Dec. 04 / July 05

GT 3 « Carto » and GT 5 « Hydro » : Jan. 05 / July 05

GT 6 « Forest » : March 05 / Sept 05

Aim for synthesis document = autumn / winter 2005 

juil-04 août-04 sept-04 oct-04 nov-04 déc-04 janv-05 févr-05 mars-05 avr-05 mai-05 juin-05 juil-05 août-05 sept-05 oct-05

GT1 Mer&Littoral

GT2 Risques

GT3 Carto&Amén

GT4 Géophys

GT5 Hydrologie

GT6 Forêt

GT7 Agriculture

GT8 Défense

réunion déjà tenue
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réunion à planifier
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groupe démarré
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ORFEO Preparatory Program progress

31st March
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Floods
Forest Fires

Hurricanes Storms
Tsunamis:during

Tech/indust risks:during

Pollutions
Humanitarian aid

Crowds management
“White tide”

Terrorism

Geophys risks:during
Drought, hydric stress

- ….

- …
- ….

Techn/indust risks: 
before/after

- ….

Coastal LU/LC

Topo/ Bathymetry
Coastal hydrodyn

Water quality
Maritime Security

Subsidence

Avalanches
Seismology

Volcanology
Erosion

…..

Crop management
Agric subsidies 

control & management
Agro Environment

Agroclimatic
disasters

Example of work progress : links WG2 Risks / other WG

ORFEO Preparatory Program progress
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Example of intermediate results on WG2 Risks :

Until now, WG2 Risks has produced 47 product sheets Nb fiches

Risques hydrométéo Inondations (crues éclair, lente) 12
Marée blanche 2
Tempêtes / Cyclones 4
Tsunamis 0

Risques origine naturelle ou anthropique Feux forêts 5
Risque technologique 2
Stress hydrique 0

Risques géol-géoph. Tremblements terre 3
Eruptions volcaniques 1
Glissements terrain 2
Coulées de boue 1

Crises Humanitaires Camps de réfugiés 3
Déminage 2

Grands évènements 1
Marées noires 2

Cartographie 2D 4
MNT MNE 3

Total fiches 47

ORFEO Preparatory Program progress
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« Landslides » « Mudflows » product sheets
Extension and damages after a mudflow SERTIT

Extension and damages after landslides SERTIT

Damage estimation and landslide evolution modelling UNOSAT

« Earthquakes » product sheets
Earthquake damages intensity and localisation SERTIT

Earthquake damages precise cartography DDSC

Identification areas affected by ground movement, DEM change detection SDIS83

« White tide » product sheets
Extension of snow storm SERTIT

“White tide” assessment and monitoring, snow height evaluation SDIS83

ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Some WG2 Risks product sheets….
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ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
A WG2 Risks product sheet….
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Nb fiches

Risques hydrométéo Inondations (crues éclair, lente) 12
Marée blanche 2
Tempêtes / Cyclones 4
Tsunamis 0

Risques origine naturelle ou anthropique Feux forêts 5
Risque technologique 2
Stress hydrique 0

Risques géol-géoph. Tremblements terre 3
Eruptions volcaniques 1
Glissements terrain 2
Coulées de boue 1

Crises Humanitaires Camps de réfugiés 3
Déminage 2

Grands évènements 1
Marées noires 2

Cartographie 2D 4
MNT MNE 3

Total fiches 47

Forest WG … but out of ORFEO scope

Is there specificities ?

Sea&Coasts WG

Generic requirement for all risks

ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Links / optimization between the different WG



�

31/03/2005  Paris COSMO-SkyMed Meeting ASI/CNES 13

ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Main categories of information required in WG2 product sheets

MEASUREMENT

at t
2D cartography at t+ �t STATUS

" Status of the area "
3D information at t DYNAMIC Info

at t+�t

Water height
"Quantification" Snow height

Immersion duration

Flood propagation
Landslide PREVISIONS

" Input for models" Volcano inflation
Biomass, etc.. INDICATORS
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ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Main functionalities required in WG2 product sheets

Main “Geometric” functionalities
• Images superposition

Optical / Optical, Optical / SAR, SAR / SAR
• Image / map and image / geographical database superposition
• Localisation, ortho-rectification, projection in the local geographical 

reference system
• Correlation map – Distortion calculation (3D)
• DTM & DEM
• 3D navigation (at t, t+�t….)
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ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Main functionalities required in WG2 product sheets

Other functionalities to develop (other than « geom etric »)
• Objects recognition (specific list to be built)
• Specific land cover classification (burnt areas; flooded areas..)
• Change detection between 2 or more images, optical/SAR : damaged 

areas identification
• Change detection for some identified and recognized objects
• Identification of some specific land cover classes (specific list to be built)
• Calculation: water height, flood duration, …

snow height, …        
• Vectorization of areas
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ORFEO Preparatory Program progress

Example of intermediate results on WG2 Risks :
Some objects required in WG2 product sheets

• Roads network 
• Surfacing (asphalt or not ?)
• Railway network
• Hydrographical network
• 4 density classes of urban areas
• Shelters
• …….
• Airports
• Hospital, stadium, police…
• Parking areas
• Bridges
• Logjam, logjams close to bridge
• …….

• Electric network 
• Transmission power (up and down)
• Transducer
• Wastewater treatment plant
• …..
• Military camps
• Refugees camps
• Moving population / crowd
• …..
• Camping areas
• Apron, covered playground
• ….
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ORFEO Preparatory Program progress

Simulated data or satellite data available
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Simulated data or satellite data available

ORFEO Preparatory Program progress
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Available data assessment

ORFEO Preparatory Program specific data

Pléiades simulations from PELICAN aerial acquisitions (French sites) :

- Instrument qualification in March 2004 : 2 sites

-1st PELICAN campaign mid-September 2004 : 5 sites acquired for 
ORFEO Methodological WG and for Pléiades image quality purposes.

-2nd PELICAN campaign in march 2005 (one site acquired for ORFEO 
Thematic WG)

-3rd PELICAN campaign planned in September 2005, dedicated to 
ORFEO Preparatory Program.

ORFEO Preparatory Program progress
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Available data assessment

ORFEO Preparatory Program specific data

Example of Pléiades simulation from PELICAN aerial image:

Series of small images of 
1*1 km²

IRC and/or Natural Colors
70cm resolution

On an area of 3*10 km² :    
42 small images

Possibility of mosaic
covering the whole area, 

but still to be done…

ORFEO Preparatory Program progress
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Available data assessment

ORFEO Preparatory Program specific data (commitment to be signed)

• QuickBird images acquired for ORFEO:

La Réunion -Trois Bassins (coastline, sugarcane, urban)

La Réunion - Hellbourg (landslides, erosion) – 2 scenes

Camargue / Port de Bouc (industrial site et protected area)

Tahiti / Raïatera (landslides, erosion, 3D)  – 4 scenes

Tunisie – Cap Bon (surface status, erosion)

Martinique – François (landslides, urban) 

Images previously acquired, available for ORFEO PP (same conditions)

Ikonos images : Arles – floods december 2003

QuickBird images : (various towns)

ORFEO Preparatory Program progress
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QuickBird image

Port Saint Louis 
(Port de Bouc) 

Camargue 

28 01 2004

ORFEO Preparatory Program progress
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Experts from all Thematic and Methodological WG are
“eager” to see, test and use
metric SAR data in X band !

COSMO simulations available ? Access for French par tners ?

ORFEO Preparatory Program progress

Available data assessment

SAR data in X band

Aerial SAR data in X band have been acquired with RAMSES instrument
on different sites (ONERA/ French Defence), during the last years.

The last campaign (july 2004) was performed on Toulouse, and partly 
funded by CNES.

In the framework of ORFEO Preparatory Program, the DGA/French Defence 
agreed to give access to a representative subset of RAMSES images .  
But data have not been delivered yet (announced delivery date : July 2004)
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ORFEO Preparatory Program progress

Now, let’s talk about practical questions related t o 
COSMO data,

as asked by experts 

during the Thematic WG meetings …


